Formation, expansion and contraction of tandem repeats
How massive tandem repeats form, expand and contract has been studied extensively in various systems. The leading candidate for the underlying mechanism is slipped strand mispairing during replication. Stalls of the replication fork have been shown to cause slipped strand mispairing in E. coli (see recent review 1). In animal mitochondria, formation of tandem repeats also can be triggered by premature termination of replication at the 3'-end of the D-loop (2).
Slipped strand mispairing involves three steps: (i) formation of single-stranded DNA regions; (ii) improper strand association that creates bulges; and (iii) repair of single-stranded, bulged regions. In the context of replication, strand separation occurs at the replication fork. Mis-pairing between the template sequence and the newly synthesized strand can occur when the fork stalls or breaks down, for instance due to a nicked strand or a stable secondary structure. This causes the template to be read twice or not at all. Finally, DNA mismatch repair enzymes either remove the bulge (deletion) or fill the gap opposite the bulge (duplication) and thus either reconstruct or permanently change the length of the sequence.
Repeated slippage in a tandem repeat region it thought to cause either rapid expansion (duplications only) or high copy turnover (mixture of duplications and deletions), preferentially at high-identity copies (3). Proliferation of identical copies and the eventual deletion of divergent copies is believed to cause homogenization of regions that are slippage hotspots (4).
Stable DNA secondary structures have been proposed to play a role in the formation of tandem repeat regions in animal mtDNAs (3, 4) . The replication fork is believed to pause upstream of such structures until they are unwound, providing time for the strands to mis-pair before resumption of replication. In fact in R. salina mtDNA, a palindrome is located immediately to the 'left' of a 28-copy tandem repeat, whose strong secondary structure might induce recurring slipped strand mispairing.
Formation of repeat inversions
As described in the Results section, the intergenic repeat region of R. salina mtDNA includes a large inverted repeat as well as shorter hairpins and dispersed inverted repeats. Formally speaking, generation of inverted repeats involves duplication and inversion of one copy. The underlying mechanism is still poorly understood, although strand-switching during replication is a leading candidate as proposed for mtDNA of Chenopodium album (L.) (5) . According to this model, replication starts using one strand as the template and, at some position, switches strands. In order for replication to continue in the 5′ to 3′ direction, the same region of the chromosome, but on the opposite strand, is replicated. Thus, the newly synthesized sequence contains an inversion centred on the strand switch point. 
Recurring Unit Consensus Sequence
X represents all possible nucleotides that occur in a position of the repeat unit and "-" is a gap (i.e. no nucleotide). 
